A case of acute isolated sphenoid sinusitis is described in a twelve year old boy who presented with ophthalmic complications. The literature is reviewed to emphasize the potential dangers of this condition.
Introduction
Acute sphenoid sinusitis, occurring in isolation, is a rare disorder and difficult to diagnose. (Urquhart et al., 1989; Harrington, 1984) . Any delay in treatment may result in serious and potentially life threatening complications. (Lew et al., 1983) .
The early occurrence of complications is explained by the anatomical location of the sinus and its proximity to the intracranial and orbital contents, to which infection may quickly spread. Due to the lack of nasal symptoms the disorder may not be seen in a Ear, Nose and Throat department until an advanced stage has been reached. (Dale and Mackenzie, 1983) .
We report a case in which a boy of twelve with acute isolated sphenoid sinusitis developed opthalmic complications. The presence of inflammation in the sphenoid sinus could only be detected by C.T. scanning.
Case report
The patient, a 12-year-old Caucasian male, was initially admitted to the paediatric department of a neighbouring hospital. For the 48 hours prior to admission, he had felt generally unwell with a bilateral frontal headache. On examination he was found to be febrile. No other abnormality was detected, and he was treated with intravenous ampicillin and flucloxacillin.
Two days later it was noted that both upper eyelids appeared swollen. He was seen by an Opthalmologist who confirmed the presence of peri-orbital cellulitis and noted a painful proptosed right eye with limitation of ocular movements. He continued to be treated with intravenous antibiotics, and improved over the next three days. At this stage he started to complain of double vision. Examination now revealed an incomplete left Vlth cranial nerve palsy, although visual acuity was normal and no further proptosis was noted. A plain C.T. scan showed opacification of the left sphenoid sinus. The scan was repeated 48 hours later using enhancement. The appearances were identical (Fig. 1) .
He was then referred to the Ear, Nose and Throat department. On examination, he continued to complain of double vision. The only abnormality was an incomplete left Vlth nerve palsy. Plain x-rays of the sinuses were normal. He was admitted and the sphenoid sinus was drained under a general anaesthetic with image intensifier control. The sinus was opened and the inter-sinus septum removed. Pus was released from the left side and subsequently shown to be sterile on culture. Postoperatively, the patient was maintained on antibiotics and given ephedrine nose drops for five days. His recovery was rapid and complete. At the time of his outpatient review three week after discharge, he was well with no detectable abnormalities. His gaze disturbance had completely resolved.
Discussion
The incidence of sphenoid involvement in sinus disease has been shown to have decreased from up to 33 per cent in the preantibiotic era (Teed, 1938) to 8 per cent in a more recent series. (Weisberger and Dedo, 1977) . The incidence of acute isolated sphenoid sinusitis is lower than this. Lew etal. (1983) examined 30 cases of sphenoid sinusitis and calculated the incidence at 2.7 per cent. Of the 15 acute cases, five exhibited radiological evidence of multiple sinus involvement, lowering the incidence of acute isolated sphenoiditis to less than one per cent. Blumenfeld and Skolnik (1966) mention only one instance in a review of 350 cases of sinusitis, and in the study by Fearon et al. (1979) of 6770 children with sinusitis, only one case was found in which the sphenoid was the primary focus. The apparent rarity of the disease in childhood emphasizes the unusual nature of our reported case. Predisposing factors are said to include the entry of infected water into the sinus during swimming, cocaine abuse, steroid ingestion, radiotherapy, fractures, diabetes mellitus and obstruction of the sphenoid ostium. (Abramovich and Smelt, 1982) . Headache, classically emanating from the vertex, is the predominant presenting feature, although pain may arise from other areas. Nasal symptoms may be scarce. Disturbances of facial sensation indicate the spread of infection beyond the sinus boundaries to involve the upper two divisions of the trigeminal nerve. (Abramovich and Smelt, 1982; Lew etal., 1983; Harrington, 1984; Urquhart etal., 1989) .
The complications that arise from this type of sphenoid infection are accounted for by the proximity of the sinus to important anatomical structures. The dura mater, the pituitary gland, the sphenopalatine artery and ganglion and the pterygoid canal with its nerve are closely related. The cavernous sinus is an immediate lateral relation and conveys the internal carotid artery and cranial nerves III, IV, Va, Vb, and VI. In an antero-lateral direction are the superior orbital fissure and the optic nerve. (Cody, 1956; Wyllie et al., 1973; Weisberger and Dedo, 1977; Levine, 1978) .
Complications may affect intra cranial structures, orbital contents, or both. Meningitis is the commonest intracranial complication, although subdural and frontal lobe abscesses also occur. (Teed, 1938; Blumenfeld and Skolnik, 1966) . According to Nelson et al. (1967) pituitary abscess was once the second most common complication of sphenoid suppuration, but is now rare. The spectrum of orbital complications ranges from peri-orbital cellulitis, orbital cellulitis, subperiosteal abscess and orbital abscess, culminating in cavernous sinus thrombosis. The route of spread is by way of the valveless system of opthalmic veins. (Harrington, 1984) . Direct extension of infection from the sphenoid sinus may involve the cavernous sinus at an early stage as the bony wall of the sphenoid is thin, and may be dehiscent. (Lew et al., 1983) .
The early symptoms of cavernous sinus thrombosis are diplopia and photophobia. (Pascarelli and Lemlich, 1964) . The associated clinical signs include chemosis, proptosis and oedema of the eyelids with involvement of the nerves supplying the ocular muscles. There is a tendency to bilateral orbital involvement or rapid progression of inflammation from one side to the other. In addition, there may be evidence of meningeal irritation. (Harrington, 1984) . Bilateral orbital involvement and a cranial nerve palsy were present in our patient, although no evidence of a cavernous sinus thrombosis was seen on the C.T. scan.
In the pre-antibiotic era the mortality of cavernous sinus thrombosis was 80 per cent. This has now been reduced but is still significant. Cavernous sinus thrombosis readily affects the orbital contents and residual palsies may persist after treatment. (Sofferman, 1983; Harrington, 1984) .
Involvement of the Vlth cranial nerve in isolation is attributed to progressive thrombophlebitis affecting the inferior petrosal sinus. The Vlth nerve is closely related to this structure even to the extent of penetrating it, and damage may occur as it passes anteriorly in the region of the petrous apex. (Dimsdale and Phillips, 1950; Dale and Mackenzie, 1983) .
Any delay in the recognition and treatment of an isolated acute sphenoid sinusitis can have irreversible and potentially fatal results, especially in the presence of established complications. Involvement of the orbital apex leading to optic neuritis may result in a permanent scotoma and possible blindness. Visual loss in conjunction with sphenoiditis must therefore be considered an emergency. The close relationship of the optic nerve to the sinus becomes even closer when pneumatization extends into the greater wing of the sphenoid bone. (Wyllie et al., 1973; Dale and Mackenzie, 1983) . Lew et al. (1983) found that nine of their 15 patients with acute sphenoid sinusitis experienced a delay in treatment. Of these, four died and four suffered irreversible cranial nerve injury variously affecting nerves II, III, Va and Vb. Meningitis and cavernous sinus thrombosis were the commonest complications.
Isolating the organism responsible is hindered by the difficulties of obtaining bacteriological samples. (Sofferman, 1983) . Many different organisms have been incriminated including streptococci, staphylococci, haemophilus and anaerobic organisms. (Blumenfeld and Skolnik, 1966; Quick and Payne, 1972; Abramovich and Smelt, 1982; Lew et al., 1983; Urquhart et al. 1989) .
Diagnosis by plain X-ray alone is unreliable, as was demonstrated in our case. Early C.T. scanning is now recommended, and is of particular value if intracranial or orbital complications are suspected. (Lew etal., 1983; Harrington, 1984; Urquhart et al., 1989) .
As Lew et al., (1983) point out, prompt antibiotic therapy may be sufficient treatment, and a variety of combinations involving gentamicin, chloramphenicol, nafcillin, penicillin and metronidazole have been used. (Abramovich and Smelt, 1982; Dale and Mackenzie, 1983; Sofferman, 1983) . In the case of our patient, antibiotic therapy had proved only partially effective. It was therefore decided to drain the sinus. There are six methods described by Dale and Mackenzie (1983) , ranging from washouts through the anterior sinus wall or the ostium to intranasal sphenoidostomy and transantral, trans-septal or trans-ethmoidal sphenoidectomy. We chose a trans-septal route under image intensifier control. This is the approach of choice for hypophysectomy in our department, and leaves no external scar.
The dangers involved with acute sphenoid sinusitis are strongly emphasized in all the literature reviewed. It is apparent therefore that early recognition and rapid treatment are essential if complications are to be avoided.
